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ABSTRACT  
Background:  Filariasis is one of the major Neglected Tropical Diseases (NTDs) and remains a public health 
problem in Indonesia, with West Java ranked among the highest burden provinces. However, evidence on how 
socioeconomic conditions influence Filariasis distribution at the sub-provincial level is still limited. Methods: 
An ecological panel study was conducted at the district/city level  in West Java from 2019 to 2023. Annual 
chronic filariasis prevalence per 100,000 population was visualized using heatmaps and summarized through 
temporal and spatial coefficients of variation (CV). Socioeconomic factors, including mean years of schooling, 
poverty depth index, poverty rate, sanitation and safe water access, health worker ratio, population growth, and 
population density, were analyzed through Spearman bivariate correlation tests and further examined using a 
pooled log-linear ordinary least squares (OLS) regression model with year fixed effects and cluster robust 
standard errors at the district level. Findings: The heatmap revealed persistent spatial disparities, with 
Sukabumi District consistently exhibiting the highest prevalence. Temporal analysis showed that inter-regional 
variation decreased substantially, with spatial CV declining from 1.41 in 2019 to 0.55 in 2023, suggesting 
increasing convergence across districts. Spearman analysis identified significant associations with population 
growth (p-value = 0.323), poverty depth index (p-value = 0.286), poverty rate (p-value = 0.264), mean years of 
schooling (p-value = −0.259), and population density (p-value = −0.239). Multivariate log-linear OLS model 
confirmed population growth as the strongest independent predictor of filariasis prevalence and mean years of 
schooling remained a significant protective factor associated with reduced disease burden. Conclusion: 
Filariasis prevalence in West Java became more evenly distributed between 2019 and 2023, although several 
high-burden districts persist. The findings further indicate that demographic and educational disparities remain 
key socioeconomic determinants of disease risk, underscoring the importance of integrated control strategies 
that address rapid population growth while improving access to education. Novelty/Originality of this article: 
This study provides integration of descriptive spatial temporal and socioeconomic analyses to explain the 
persistent disparities in filariasis prevalence across districts in West Java, Indonesia. 
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1. Introduction  
 

Neglected tropical diseases (NTDs) are a group of chronic infectious diseases caused 
by parasitic, viral, and bacterial pathogens that  primarily affect populations in low- and 
middle-income countries (Magalhães et al., 2023). They are referred to as “neglected” 
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because they receive far less global funding, research attention, and policy priority than 
higher profile infectious diseases such as HIV/AIDS, malaria, and tuberculosis (Ca et al., 
2024).  

Although they are referred to as “neglected,” the World Health Organization (WHO) has 
recognized more than 20 of these diseases, including filariasis, schistosomiasis, trachoma, 
and leprosy (Ferreira et al., 2022). According to WHO (2023), over 1.6 billion people remain 
at risk of acquiring at least one NTDs and more than 170,000 deaths occur annually. 
Southeast Asia is among the most heavily affected regions, where a combination of climatic, 
environmental, and socioeconomic factors creates ideal conditions for transmission.  Nearly 
200 million people live in the region with extreme poverty and many are infected with at 
least one NTD, particularly in countries such as Indonesia, Philippines, Myanmar, Vietnam, 
and Cambodia (Sripa et al., 2022).  

Within the broader group of NTDs, Filariasis is among the most prevalent and disabling 
diseases. More than 120 million people across 72 tropical and subtropical countries are 
infected with the filarial nematodes Wuchereria bancrofti, Brugia malayi, and Brugia timori, 
transmitted through the bites of female mosquitoes from genera such as Culex, Anopheles, 
Mansonia, and Aedes (Bhuvaneswari et al., 2023). After infection, adult worms inhabit and 
reproduce within the lymphatic system, causing obstructive pathology that leads to chronic 
lymphedema, elephantiasis, and hydrocoele, with profound consequences for physical 
impairment, productivity loss, social stigma, and severe psychological distress 
(Bhuvaneswari et al., 2023; Roswati et al., 2021; Vasconez-Gonzalez et al., 2025). 

Acknowledging the global burden of filariasis, WHO launched the global programme to 
eliminate lymphatic filariasis (GPELF) under World Health Assembly Resolution WHA 50.29 
(1997). The GPELF's strategy is built upon two pillars, the interruption of transmission 
through annual mass drug administration (MDA) and morbidity management and disability 
prevention strategies (MMDP) (Chiphwanya et al., 2024; Douglass, 2025). Nevertheless, the 
achievement of these elimination targets varies across countries. This variation occurs 
because the success of elimination depends not only on medical interventions but also on 
the strength of health systems, the consistency of policy support, and the effectiveness of 
program implementation at the national and local levels. Several studies have also 
demonstrated that socioeconomic factors, such as poverty, education, sanitation, 
population density, and access to healthcare play a critical role in the transmission and 
persistence of various NTDs (Abou-El-Naga, 2015; Branda et al., 2024; Dowling et al., 2013; 
Magalhães et al., 2023). Recent evidence further emphasizes that these determinants act as 
structural barriers that disproportionately affect marginalized urban populations, often 
leading to persistent transmission hotspots (Akogun et al., 2025; Chaturvedi & Sharma, 
2025). Furthermore, disability-adjusted life years and disease prevalence data underscore 
that socioeconomic inequalities remain the primary driver for the sustained burden of 
filariasis, even in regions with long-standing elimination programs (Zhao et al., 2025). These 
factors influence human–vector contact patterns, environmental suitability for mosquito 
breeding, health-seeking behavior, and the effectiveness of MDA implementation. As a 
result, regions characterized by socioeconomic inequality often exhibit heterogeneous 
patterns of filariasis even within the same province or country.  

These dynamics are also reflected In Indonesia, where filariasis remains a major public 
health concern and ranks among the most widespread NTDs in Southeast Asia. Although 
Indonesia adopted WHO’s elimination strategy and has implemented MDA in endemic areas 
since 2002, the country still reported approximately 10,000–11,000 confirmed cases in 
recent years. Among these cases, West Java is one of the most affected provinces, ranking 
sixth nationally in the number of chronic cases after Aceh and Central Papua (Aisyah et al., 
2022; Ministry of Health, 2023b). Critically, prevalence continues to vary widely between 
districts, suggesting the influence of economic, social, and environmental inequalities. 

Although studies on socioeconomic disparities in health have grown extensively, 
studies specifically examining the socioeconomic determinants of filariasis prevalence in 
West Java remain limited. Crucially, a deeper understanding of how socioeconomic 
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indicators shape the distribution of the disease is essential for identifying high-risk areas 
and designing more targeted elimination strategies (Houweling et al., 2016).  

Therefore, to address this gap, the present study analyzes the relationship between 
socioeconomic factors and filariasis prevalence in West Java Province during 2019–2023. 
Through descriptive spatial assessment and panel regression modelling, the study seeks to 
characterize the socioeconomic factors underlying inter-district heterogeneity in chronic 
filariasis burden. By pinpointing exact high-risk zones and their socioeconomic drivers, this 
evidence could provide actionable data for both broad community-based public health 
programs and specific nursing practices. Ultimately, this integration enables policymakers, 
healthcare providers, and local communities to transition from generalized mass campaigns 
to tailored, localized interventions that effectively address health inequities. 
 
2. Methods 
 

This study employed an ecological panel design at the district/city level (corresponding 
to Kabupaten/Kota in the Indonesian administrative system) in West Java Province for the 
2019–2023 period. An ecological approach was appropriate because all variables were 
aggregated at the area level and did not involve individual-level information. Secondary 
data were obtained from the Central Bureau of Statistics/Badan Pusat Statistik (BPS) 
(https://bps.go.id) and West Java Open Data (Open Data Jabar) 
(https://opendata.jabarprov.go.id) (N = 27 regions; T = 5 years).  

The dependent variable was the annual prevalence of chronic filariasis per 100,000 
population, calculated by dividing the number of reported chronic cases by the total 
population in each district/city and year. Independent variables consisted of key 
socioeconomic indicators, including mean years of schooling, access to improved sanitation, 
access to improved drinking water, health worker ratio (per 10,000 population), population 
growth rate, population density, poverty rate, and poverty depth index. These indicators 
were selected based on established frameworks of the social determinants of health and 
supported by previous empirical evidence linking them to disease transmission dynamics. 

Spatial and temporal patterns of filariasis were examined descriptively using heatmap 
visualization to illustrate annual prevalence across districts/cities. This visualization 
facilitated the identification of districts with consistently high prevalence and revealed 
year-to-year fluctuations in spatial patterns throughout the study period. Temporal stability 
and spatial disparity were further assessed using the coefficient of variation (CV).  For each 
district or city, temporal CV was calculated across years (2019–2023) to determine whether 
local prevalence trends were stable or fluctuating over time, while  annual spatial CV was 
calculated to quantify inter-regional disparities in prevalence within each study year, 
providing insight into the extent of inequality in the geographic distribution of filariasis 
(Shechtman, 2013). Importantly, these analyses were exploratory and descriptive in nature 
and were not intended to evaluate spatial dependence. Therefore, no spatial inferential 
methods such as Moran’s I or LISA were applied. 

Descriptive statistics were used to summarize the distribution of all variables, 
including measures of central tendency and dispersion (mean, median, standard deviation, 
minimum, and maximum). Differences in filariasis prevalence across districts/cities were 
tested using the Kruskal–Wallis H test due to the non-normal and zero-inflated nature of 
the dependent variable. When the overall test indicated significant differences (p < 0.05), 
post-hoc pairwise comparisons were conducted using Dunn’s test with Benjamini–
Hochberg correction to identify specific district pairs exhibiting statistically significant 
disparities in prevalence (adjusted p < 0.05). 

Bivariate associations between filariasis prevalence and socioeconomic predictors 
were examined using Spearman’s rank correlation (p < 0.005) (Williams et al., 2023). 
Subsequently, multivariable regression analysis was conducted using a log-linear Ordinary 
Least Squares (OLS) model to evaluate whether the observed associations persisted after 
accounting for intercorrelation among predictors. In this analysis, the dependent variable 
was transformed as log (prevalence + 0.01) to accommodate zero values and improve 
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distributional properties. A pooled panel specification with year fixed effects was applied to 
adjust for unobserved time specific influences such as changes in national policy or public 
health interventions. Standard errors were clustered by district/city to account for intra-
regional correlation over time, yielding more conservative and reliable significance tests. 
Regression results are presented as coefficients (β), standard errors (SE), and p-values, with 
effects expressed as percentage changes in prevalence for a one-unit increase in each 
predictor.  

Prior to model estimation, multicollinearity among predictors was evaluated using the 
variance inflation factor (VIF). All VIF values ranged from 1.27 to 7.67, well below the 
conventional threshold of 10, indicating no problematic collinearity (Kwarteng et al., 2021). 
Therefore, all predictors were retained in the final model. All data preparation, 
visualization, and statistical analyses were conducted in R (version 4.2) using established 
analytical packages and standard statistical workflows. 
 

3. Results and Discussion 
 
3.1 Distribution and temporal variation of filariasis prevalence in West Java 
 

The heatmap visualization reveals pronounced spatial disparities in the prevalence of 
chronic filariasis across West Java during the 2019–2023 period (Figure 1). A small number 
of districts, most notably Kabupaten Sukabumi, consistently exhibited the highest 
prevalence values each year, forming a clear upper outlier relative to the rest of the 
province. Kota Sukabumi and Kota Cirebon also appeared as recurrent high-burden areas, 
although both displayed a modest decline in prevalence by 2022–2023. In contrast, the 
majority of districts and cities reported persistently low or zero prevalence, producing a 
distinct divide between a concentrated cluster of high-burden regions and a large group of 
districts where chronic cases were largely absent. 
 

 
Fig. 1.  Chronic filariasis prevalence per 100,000 population by districts/cities and year in West Java 

(2019–2023), annotated with the Top-3 districts each year 
 

Beyond spatial variation, the temporal dimension of the heatmap highlights that the 
high-burden districts maintained their elevated prevalence levels for several consecutive 
years. This stability suggests that chronic filariasis burden in these areas is not driven by 
short-term fluctuations but reflects long-standing endemicity and historical transmission 

https://doi.org/10.61511/jevnah.v3i2.2026.3281


Alfiani & Kosen (2026)    205 
 

 
JEVNAH. 2026, VOLUME 3, ISSUE 2                                                                                                         https://doi.org/10.61511/jevnah.v3i2.2026.3281 

intensity that continues to manifest as chronic morbidity. Meanwhile, districts with near-
zero prevalence remained consistently low across all five years. 

The results of the post-hoc Dunn test further substantiate the observed spatial 
disparities, confirming that differences between high and low prevalence areas are 
statistically significant. For this analysis, only the 15 most significant pairwise comparisons 
were retained, sorted by the smallest adjusted p-values. All of the strongest contrasts 
involved kabupaten Sukabumi, the consistently highest prevalence area, when compared 
with low prevalence urban districts such as kota Cimahi , kota Banjar, kota Bandung, and 
kota Bogor. For instance, the comparison between Sukabumi District and Cimahi City (Z = 
4.53; p_adj < 0.005), as well as those involving Banjar, Bandung, and Bogor (Z ≈ 4.0; p_adj < 
0.005), indicates that the median prevalence in Sukabumi is significantly higher than in 
these cities. A similar pattern is observed in kabupaten Tasikmalaya, which also shows a 
significant difference when compared with Cimahi City (Z ≈ 4.1; p_adj < 0.005). This 
suggests that certain districts located in the southern part of the province have formed a 
persistent high-risk cluster, whereas most urban centers remain largely disease free.  

Overall, the combination of the heatmap and Dunn's test indicates that spatial 
disparities in chronic prevalence are persistent, particularly from 2019 to 2022, with a few 
districts becoming hotspots that are significantly different from the majority of other 
districts/cities that are nearly case free. The widespread presence of zero values or casefree 
in most districts may reflect true elimination of chronic morbidity or low detection of late 
manifestations. However, the repeated absence of cases across multiple consecutive years 
supports the interpretation that chronic filariasis in West Java has become geographically 
concentrated rather than under-reported province-wide. 

 

 
Fig. 2.  Mean prevalence and temporal variability (coefficient of variation, CV) of chronic filariasis 
across districts/cities in West Java, 2019–2023. Higher mean values indicate greater endemicity, 

while lower CV values indicate temporal stability within each district 

 
Further analysis utilizing the temporal coefficient of variation (CV) clarifies the 

prevalence dynamics in each region in Figure 2. Sukabumi District, which consistently 
appears as the highest prevalence area in the heatmap, also occupies the far right position 
on the CV plot, with a mean prevalence of approximately 3.29 per 100,000 and a CV of 0.46. 
This combination indicates not only a high level of endemicity, but also relatively strong 
temporal stability, meaning that prevalence values remain consistently high from year to 
year, thereby forming a persistent chronic endemic pattern. In contrast, kota Cirebon  
exhibited a low mean prevalence but a considerably higher temporal CV (0.76), indicating 
that its case counts fluctuated more sharply year-to-year. 
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Moreover, the temporal CV suggests that transmission patterns in other districts and 
cities across West Java remain sporadic, implying that control efforts have not yet achieved 
full stabilization. Although the mean prevalence is relatively low across the province, the 
observed moderate to high CV values indicate that sudden increases in case numbers may 
still occur in specific years. Such temporal instability likely reflects the influence of shifting 
environmental and socioeconomic conditions, including year-to-year variations in 
sanitation access, population mobility, and the intensity of public health interventions. 

 
Fig. 3.  Yearly spatial coefficient of variation (CV) of chronic filariasis prevalence across 

districts/cities in West Java, 2019–2023 

 
The annual spatial coefficient of variation (CV) provides additional insight into the 

extent of geographical inequality in chronic filariasis prevalence across districts and cities 
in West Java (Figure 3). A clear downward trend is observed from 2019 to 2023, indicating 
a progressive reduction in inter-regional disparity over time. At the beginning of the study 
period in 2019, the CV reached its highest value (1.41), suggesting substantial heterogeneity 
where a small number of districts exhibited disproportionately higher prevalence levels 
compared with the rest of the province. This pattern is consistent with the heatmap findings 
(Fig. 1), where darker concentrations in districts such as Kabupaten Sukabumi and Kota 
Cirebon indicated localized hotspots of chronic morbidity. However, after 2020, the CV 
value gradually decreased, reaching 0.55 in 2023. This decline indicates a narrowing of 
differences between regions in prevalence rates, reflecting a trend toward spatial 
convergence or homogenization among districts/cities.  

This general pattern of narrowing disparity may reflect the cumulative impact of long-
term filariasis control measures. Indonesia has implemented mass drug administration 
(MDA) in endemic districts for more than a decade, and since 2019, several regions have 
intensified their transition toward triple-drug therapy (Ivermectin, Diethylcarbamazine, 
Albendazole/IDA) following updated WHO recommendations (Ministry of Health, 2023a; 
Tripathi et al., 2022).  Although chronic filariasis represents morbidity from historical 
infections rather than new transmission, improved preventive measures may gradually 
reduce the reservoir of chronic cases, thereby contributing to decreasing heterogeneity 
between regions. Furthermore, following the implementation of the national policy 
targeting filariasis elimination by 2030, many districts and cities in West Java have 
strengthened active surveillance, public health education, and cross-sectoral collaboration 
in environmental management. 

However, this convergence at the provincial scale does not imply the disappearance of 
high-burden areas. Persistent clusters remain evident, particularly in Kabupaten Sukabumi 
and several neighboring districts continue to report chronic cases. Thus, while overall 
spatial disparity has diminished, inequality has not been fully eliminated. These persistent 
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hotspots highlight the need for targeted interventions and continued surveillance in 
historically endemic districts that maintain residual morbidity burdens.  

It is also notable that the decline in spatial CV aligns with population-scale disruptions 
caused by the COVID-19 pandemic. During 2020–2021, many districts redirected financial, 
logistical, and human resources toward pandemic response efforts, resulting in substantial 
reductions in routine NTD surveillance and control activities (Butala et al., 2024). This 
reallocation likely slowed new case detection in historically high-burden areas while 
simultaneously reducing nonessential health service activities in low-burden regions. These 
disruptions were especially pronounced in low- and middle-income countries, where health 
systems were already overstretched. Consequently, the more uniform reporting landscape 
across districts likely reflects an artifact of universal program deprioritization rather than 
a true biological equalization of disease burden (Jaworski et al., 2024; WHO, 2022). 
  

3.2 Socio-economic factor determinants of filariasis 
 

Descriptive statistics results indicate that the mean prevalence of chronic filariasis in 
West Java during 2019–2023 was 0.92 cases per 100,000 population (SD = 0.88), ranging 
from 0 to 4.42 cases. The median of 0.71 suggests that most districts and cities exhibited 
relatively low endemicity, while the wide range indicates substantial spatial variation 
between regions (Table 1). These findings are consistent with the spatial patterns observed 
in the heatmap (Fig. 1), where only a small number of districts exhibited persistent cases 
while the majority remained near zero. 
 
Table 1. Descriptive statistics of filariasis prevalence and socio-economic factors  

Variable Mean ± SD  Median Min Max 
Prevalence (/100k) 0.921± 0.88 0.71 0 4.42 
Population growth (%) 1.221± 0.54 1.19 0.20 3.95 
Poverty depth index 0.287± 0.15 0.26 0.03 0.77 
Poverty (%) 8.32± 2.76 8.41 2.07 13.13 
Mean Years of schooling  8.652± 1.45 8.19 5.99 11.66 
Population density (persons/km²) 3823± 4461.40 1429 387 15421 
Access to safe water (%) 93.48± 6.29 95.76 76.18 100 
Health worker (/10k) 25.35± 17.97 19.25 1.99 84.27 
Access to sanitation (%) 72.91± 16.28 76.37 34.93 98.52 

 

Socioeconomic indicators also demonstrated marked disparities across regions. The 
mean years of schooling was 8.65 years (SD = 1.45), corresponding roughly to junior 
secondary education, but the variation suggests uneven educational attainment among 
districts. Similarly, poverty indicators reflected economic disparities, with an average 
poverty rate of 8.32% (SD = 2.76) and a poverty depth index averaging 0.287 (SD = 0.15). 
Access to improved sanitation averaged 72.91% (SD = 16.28), indicating that basic 
sanitation services remain highly unequal. By contrast, access to improved drinking water 
was relatively homogeneous, with an average of 93.48% (SD = 6.29), suggesting that most 
districts have achieved broad coverage of clean water infrastructure. 

Health system capacity likewise varied considerably. The average health worker ratio 
was 25.35 per 10,000 population (SD = 17.97), with values ranging from 1.99 to 84.27, 
reflecting substantial gaps in the availability of trained personnel. Population density 
showed extreme heterogeneity (mean = 3,823 persons/km²; SD = 4,461), driven by the 
contrast between densely populated urban centers (e.g., Bandung, Bekasi) and more 
sparsely populated rural districts. Population growth showed similarly wide variation 
across districts, with an average rate of 1.22% (SD = 0.54) and values ranging from 0.20% 
to 3.95%. This spread indicates that while some districts experienced relatively stable 
populations, others underwent rapid demographic expansion, which may have important 
implications for disease transmission dynamics. Taken together, these descriptive patterns 
indicate that socioeconomic conditions in West Java are far from uniform. Substantial 
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variation in education, sanitation, population density, population growth, and health 
workforce availability may contribute to the unequal distribution of chronic filariasis across 
districts, providing important context for interpreting the subsequent inferential analyses. 
 
Table 2. Spearman correlations with prevalence (per 100,000) population 

Socioeconomic Factors Spearman (ρ) p-value 
Population growth (%) 0.323 0.0001 
Poverty depth index 0.286 0.0008 
Poverty (%) 0.264 0.002 
Mean Years of schooling   -0.259 0.003 
Population density (persons/km²) -0.239 0.005 
Access to safe water (%) -0.127 0.142 
Health worker ratio (/10k) -0.075 0.389 
Access to sanitation (%) -0.072 0.405 

 

The combined results of the bivariate and multivariate analyses provide a coherent 
picture of the socioeconomic determinants shaping the spatial distribution of chronic 
filariasis in West Java. Initial assessment using Spearman’s rank correlation analysis  
identified population growth rate, poverty depth, poverty rate, mean years of schooling, and 
population density as significantly associated with chronic filariasis prevalence (Table 2). 
These findings indicate that districts characterized by rapid demographic expansion, 
deeper structural poverty, limited educational attainment, and denser settlement patterns 
tend to exhibit higher disease burdens. 

 
Table 3. OLS log SE socioeconomic factors with prevalence per 100,000 population 

Socioeconomic Factors β (SE cluster) p-value Effect % (95% CI) 
Mean Years of schooling  -0.455 (0.221) 0.049 −36.5% (−59.7 ; -0.2) 
Poverty (%) -0.028 (0.078) 0.725 -2.7% (-16.7 ; 13.6) 
Poverty depth index  0.939 (0.830) 0.260   +155.7% (-50.6 ;122) 
Access to sanitation (%) -0.006 (0.013) 0.621 −0.6% (−3.2 ; 2.0) 
Access to safe water (%) 0.002(0.04) 0.970 0.2% (−7.7 ; 8.7) 
Health worker (/10k) 0.007(0.022) 0.746 0.7% (-3.6 ; 5.3) 
Population growth (%) 1.179(0.232) < 0.001 +225% (101.8 ;423.3) 
Population density (persons/km²) 0.027(0.127) 0.830 +2.7%(-26.8 ; 38.7) 

 

However, when these variables were examined simultaneously in the multivariate OLS 
log-linear model, only population growth rate and mean years of schooling retained 
statistical significance (Table 3). This shift from the bivariate to multivariate results 
suggests that the initial correlations observed for poverty and population density were not 
independent and likely operate through broader structural mechanisms represented by 
demographic pressure and educational attainment. Population growth rate emerged as the 
strongest and most consistent predictor across both analytic approaches. This finding 
suggests that areas experiencing faster population growth tend to face a higher risk of 
filariasis transmission, likely due to increased residential density, greater human mobility, 
and more frequent human–vector contact (Chaturvedi & Sharma, 2025; Zhao et al., 2025).  
Increased human mobility may introduce infected individuals or parasite carrying 
mosquitoes into previously low risk areas, a pattern consistent with evidence from India 
and the Philippines, where urbanization and migration have contributed to the spread of 
filariasis despite ongoing MDA programs (Sharma et al., 2025). 

Rapid population growth is often accompanied by unplanned settlement expansion 
with inadequate infrastructure, including open drainage, stagnant wastewater, and 
unmanaged waste. These conditions provide highly suitable breeding habitats for Culex 
spp., the predominant urban vector. In rapidly growing districts, the strain on public 
services, including sanitation systems, waste management, and local health service capacity, 
further limits the ability of authorities to conduct routine vector control and environmental 
monitoring. As these gaps widen, human–vector contact intensifies, increasing the 
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likelihood of transmission. This pattern mirrors findings from ecological studies in 
Bangladesh, where rapid but unregulated urban expansion was shown to sustain vector 
proliferation and hinder progress toward filariasis elimination  (Williams et al., 2023).  

The association between population growth and filariasis also reflects broader 
ecological processes. Rapid population growth  contributes to climate change by increasing 
temperature and reducing vegetation humidity through the urban heat island effect. These 
conditions indirectly influence the Culex spp. life cycle and population abundance by 
accelerating metabolism rate, shortening the gonotrophic cycle, and extending breeding 
seasons  (Alomar, 2025; Lupi & Marsiglio, 2021). Moreover, previous studies have reported 
a positive exponential relationship between the Culex spp. population growth rate and rising 
temperatures across various elevational gradients in Hawaii and the United States 
(Ahumada et al., 2004; Ragab et al., 2024). 

This ecological shift not only increases vector abundance but also extends the 
transmission window of filariasis, particularly in tropical and subtropical regions where 
temperatures are already near optimal for vector development. Warmer conditions 
accelerate the reproductive cycle and survival of Culex spp., enabling these vectors to thrive 
in environments that were previously less suitable for their development. As temperatures 
continue to rise, several studies have documented the expansion of Culex populations into 
higher-altitude and cooler regions, suggesting a potential widening of the geographical 
range of filariasis transmission (Hongoh et al., 2012; Moser et al., 2023). 

Thus, this study indicates that population growth serves a dual function as both a 
demographic and ecological factor reinforcing the risk of filariasis transmission. 
Demographically, population increase expands the network of mobility and human-vector 
contact density, while ecologically, anthropogenic pressure from urbanization accelerates 
microclimatic changes that favor the mosquito vector population. Therefore, filariasis 
elimination efforts in densely populated areas like West Java must integrate environmental 
health and climate mitigation approaches into spatial planning and regional policy. 

Consistent with the pattern observed for population growth, mean years of schooling 
demonstrated a clear and robust protective effect against chronic filariasis. It showed a 
strong negative correlation (ρ = –0.259, p-value = 0.003) and remained statistically 
significant in the multivariable regression model (p-value = 0.049), indicating that higher 
average educational attainment in a district is consistently associated with lower disease 
burden. This result is in line with extensive evidence showing that education is one of the 
most powerful social determinants of infectious disease outcomes (Houweling et al., 2016; 
Khalid et al., 2012; Ugbomoiko et al., 2009).   

Education influences health through several interrelated mechanisms. At the 
individual level, higher educational attainment enhances health literacy, enabling people to 
understand the pathways of disease transmission, recognize environmental risk factors, 
and adopt effective preventive behaviors. Individuals with stronger educational 
backgrounds are more likely to maintain household hygiene, manage waste appropriately, 
prevent water stagnation around their homes, and consistently use protective measures 
such as bed nets or mosquito-repellent interventions. Education also improves the ability 
to access, interpret, and act upon health information, strengthening social communication 
and increasing participation in community-based prevention programs. Through these 
pathways, education fosters a deeper understanding of filariasis transmission dynamics, 
such as the role of mosquito breeding sites, insecticide resistance, and environmental 
sanitation, ultimately reducing exposure and interrupting transmission cycles (Raghupathi 
& Raghupathi, 2020; Zajacova & Lawrence, 2018).  

Beyond the individual level, this relationship extends to the structural dimensions of 
society. Communities with lower educational attainment often experience weaker social 
capital, reduced economic mobility, and limited access to quality healthcare services. Over 
time, these disadvantages accumulate, reinforcing health disparities and intergenerational 
poverty. Conversely, various studies have shown that populations with higher levels of 
education tend to benefit from improved employment opportunities, better income 
stability, greater health awareness, and better access to healthcare facilities, including 
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preventive programs and insurance coverage, all of which contribute to stronger 
community resilience and reduced disease vulnerability (Kitole et al., 2024; Schudde & 
Bernell, 2019). Ultimately, strengthening education systems serves as a cornerstone for 
sustainable public health improvement, as it simultaneously enhances economic 
opportunity, reduces structural inequality, and builds the societal capacity needed to 
prevent disease and promote long term well-being (Cowell, 2006; El Tantawi et al., 2022; 
Goczek et al., 2021; Tsou, 2017). 

Various studies have also shown a reciprocal relationship between education and 
health, where low levels of education are often associated with poor health due to limited 
income, access to resources, healthy environment, and health behaviors, while poor health 
can hinder educational attainment through absenteeism, cognitive impairment, or learning 
difficulties. This bidirectional interaction can create a vicious cycle, where individuals from 
disadvantaged backgrounds face compounded barriers to both education and health 
(Raghupathi & Raghupathi, 2020).  

Both the poverty depth index and the percentage of the poor population showed a 
significant positive correlation with disease prevalence (ρ = 0.286; p-value = 0.0008 dan ρ 
= 0.264; p-value = 0.002) in spearman test (Table 1), indicating that higher poverty levels 
and deeper economic disparities increase the risk of filariasis spread. This finding is 
consistent with Williams et al. (2023), which demonstrated that poverty strongly influences 
filariasis incidence by reinforcing structural deprivation in health and environmental 
aspects.  

Areas with higher poverty levels generally had limited access to adequate sanitation, 
clean water, decent housing, and preventive health services. In many of these communities,  
participation in mass drug administration (MDA) programs also tends to be lower. 
Consequently, areas with high poverty levels risk experiencing recurrent transmission 
cycles, forming a hardbreak endemic poverty-disease cycle (Asiedu et al., 2021; Bagonza et 
al., 2025; Tan, 2003; Krentel et al., 2020; Wharton-Smith et al., 2019).  

Interestingly, both the poverty depth index and the percentage of the poor population 
lost their statistical significance in the multivariate regression model (Table 2), despite 
showing significant associations in the bivariate analysis. This shift suggests that the 
apparent relationship between poverty and filariasis is likely mediated or even fully 
accounted for by other variables in the model, particularly population growth and mean 
years of schooling. In other words, poverty may influence filariasis risk indirectly through 
its effects on demographic pressures and educational attainment rather than exerting an 
independent effect. 

Importantly, the persistence of mean years of schooling as a significant predictor, while 
poverty indicators and population density became non-significant, suggests that education 
captures deeper and more enduring dimensions of socioeconomic advantage that are not 
fully reflected in income based measures. In many contexts, education functions as a proxy 
for long term capacity, empowerment, informed decision making, and stable participation 
in public health interventions  (Cowell, 2006; El Tantawi et al., 2022; Goczek et al., 2021; 
Tsou, 2017). Thus, its sustained effect in the multivariate model underscores its role as a 
structural determinant of filariasis vulnerability, operating beyond immediate economic 
conditions and shaping preventive behaviors, health literacy, and engagement with 
elimination programs. 

Access to proper sanitation and clean water were not significantly associated with 
chronic filariasis prevalence in either the bivariate analysis (sanitation: ρ = −0.072, p-value 
= 0.405; clean water: ρ = −0.127, p-value = 0.142) or the multivariate regression model 
(sanitation: p = 0.62; clean water: p-value = 0.97). Nevertheless, the negative direction of 
association observed in the bivariate results suggests a general tendency in which better 
sanitation and water access may contribute to reduced disease burden, consistent with the 
established ecology of filariasis transmission. 

Areas with poor sanitation conditions, such as the presence of open drains or stagnant 
wastewater, become ideal habitats for Culex, Anopheles, and Mansonia mosquitoes to breed, 
thereby increasing the risk of transmission of Wuchereria bancrofti and Brugia malayi 
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(Akogun et al., 2025). Conversely, greater access to proper sanitation, such as using covered 
latrines, proper waste disposal systems, and properly managed drainage, can significantly 
reduce mosquito populations and reduce contact between humans and vectors. 
Furthermore, the availability of adequate clean water reduces the practice of storing water 
in open containers, which commonly become breeding grounds for mosquitoes. Access to 
clean water is also associated with improved personal hygiene and the prevention of open 
wounds that can exacerbate chronic filariasis symptoms. Therefore, better sanitation and 
clean water conditions reduce the overall chance of filariasis transmission  (Ojo-Akosile et 
al., 2025).  

Although healthcare services are a primary pillar of NTD elimination, the Health 
Worker Ratio (per 10k population) was also found to be statistically insignificant in both 
the bivariate  (ρ = -0.075; p-value = 0.389) and multivariate (β = 0.007; p-value = 0.746) 
analyses. This lack of an independent effect explicitly suggests that the quantity of human 
resources in the health sector does not automatically correlate with a reduction in filariasis 
prevalence. 

This result indicates that high disease prevalence is driven less by the mere quantity of 
health personnel and more by challenges in community-level engagement. In areas marked 
by rapid population growth or low education levels, formal health workers often struggle 
to achieve high treatment coverage and sustain community adherence. This difficulty stems 
primarily from limited local trust, inconsistent participation, and weak behavioral 
compliance toward public health initiatives like MDA, rather than a lack of healthcare 
infrastructure (Mahmoodi et al., 2023; Sangare et al., 2025). Furthermore, in many endemic 
districts, the success of health interventions depends on the extent to which local 
communities perceive such programs as relevant to their everyday needs; when initiatives 
are viewed as externally imposed, participation inevitably declines. 

A robust strategy to address these implementation challenges is the adoption of a 
community-based implementation (CBI) framework. CBI represents a paradigm shift from 
a top-down to a bottom-up model of disease control. Within this framework, primary care 
providers and community health nurses must transition from traditional, facility-bound 
clinical roles to functioning as facilitators, educators, and community advocates. This 
collaborative model leverages the intimate local knowledge possessed by community 
members regarding social norms and geographical barriers, allowing interventions to be 
tailored to local needs (Corley et al., 2016; Krentel et al., 2020; Mahmoodi et al., 2023). By 
fostering this participatory framework, CBI empowers local actors to overcome compliance 
issues and ensures the sustainability of elimination efforts despite resource constraints or 
high population mobility (Murphy, 2014; Awasthi et al., 2024; Prat et al., 2023). 

Ultimately, the transition toward CBI addresses the structural determinants identified 
in this study. By prioritizing community-led interventions, primary healthcare teams can 
more effectively translate educational improvements and infrastructure access into 
concrete health outcomes. This aligns with the socio-environmental approach to public 
health, which emphasizes that structural determinants—such as education and basic 
infrastructure—are most effective when integrated into community-driven health 
programs (Martin et al., 2024). 
 
3.3 Study limitations and recommendations for future research 

 
This study makes an important contribution to identifying the socio-economic 

determinants of filariasis in West Java. However, the authors acknowledge several key 
limitations that constrain the generalizability and interpretation of the results. First, the 
analytical model does not incorporate ecological and climatic factors, such as daily 
temperature, rainfall, micro-humidity, specific land use, or mosquito habitat, which are 
direct determinants of the filariasis vector life cycle. As a result, differences in prevalence 
between districts (e.g., Sukabumi versus Cimahi) cannot be fully interpreted through 
socioeconomic factors alone. In some areas, a prevalence value of zero may reflect 
environmental unsuitability for Culex breeding rather than true elimination or effective 
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program performance. Second, all socio-economic data the authors used were aggregated 
datasets obtained through open-access databases, rather than directly obtained from each 
district/city in detail. Using data measured at this broad administrative level may obscure 
localized variations and necessitates cautious interpretation. The authors also did not 
include specific operational datasets on the filariasis elimination program, such as detailed 
annual Mass Drug Administration (MDA) coverage in each region, the quality of the vector 
control program, and the effectiveness of active surveillance. Therefore, the relationships 
found with socio-economic variables should be interpreted with caution, as their effects are 
likely largely mediated by the unmeasured intensity and quality of program 
implementation. 

Third, although the study employed descriptive spatial visualization, it did not assess 
spatial dependence using inferential spatial statistics such as Moran’s I or Local Indicators 
of Spatial Association (LISA). As a result, the study cannot determine whether high-
prevalence districts form statistically meaningful spatial clusters or whether observed 
geographical patterns arise from random variation. Accordingly, all spatial interpretations 
should be considered descriptive rather than inferential. For future research, authors 
recommend the use of higher resolution environmental and climate data like satellite data 
or local weather stations, the adoption of spatial or geostatistical models to more accurately 
understand filariasis transmission pathways, and the implementation of mixed methods 
studies that integrate prevalence data with qualitative data on community adherence to 
MDA and the direct use of program operational data. 

 

4. Conclusions 
 

The findings reveal a significant and persistent spatial disparity in chronic filariasis 
across West Java, marked by a clear contrast between high-burden hotspots and the 
majority of nearly case-free urban areas. Multivariate analysis confirms that population 
growth is the strongest independent predictor of disease prevalence, suggesting that rapid 
urbanization and the resulting intensification of human–vector contact are the primary 
drivers of transmission. Conversely, mean years of schooling emerged as a critical 
protective factor, underscoring the necessity of improved education and health literacy in 
breaking the cycle of endemicity. 

The results of this study further suggest that filariasis elimination strategies must move 
beyond mass drug administration alone and address the broader structural determinants 
of health that sustain transmission. Specifically, long-term elimination efforts should 
integrate public health policy with spatial and demographic planning to manage rapid and 
unregulated population growth. To effectively implement these strategies at the grassroots 
level, practical implications for healthcare systems must be expanded through a 
Community-Based Implementation (CBI) framework. This approach requires primary 
healthcare teams and community health nurses to transition from executing uniform, 
facility-bound campaigns to serving as active facilitators of tailored, localized interventions. 
By shifting the focus toward community empowerment, participation, and social 
responsiveness, this framework offers a sustainable path forward to overcome the 
socioeconomic barriers that have historically sustained filariasis transmission in West Java. 
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